* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]An input memory measure which memorizes a data position and data size of input data 
in which a thing which was inputted from an input means, a printing means which prints print 
data, and an input means, and which print is possible, and its input data, A development control 
means which controls print data while developing memorized input data to print data based on a 
printing format, It has a print-data storing means which has three or more spread regions set up 
few rather than developing the 1-page contents, and stores print data in this spread region by 
turns one by one, Based on size of a spread region, a data position of input data, and data size, it 
is judged whether input data developed by print data is crossing a development control means to 
two or more spread regions, A memory controller for printing controlled repeatedly to transmit 
print data already developed from a spread region while gathering input data currently crossed to 
two or more spread regions in two or more spread regions and making it develop to a printing 
means. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the memory controller for printing in printing 
controlling processing of the printing deployment memory for developing a printing content in 
detail about the memory controller for printing. 
[0002] 

[Description of the Prior Art] Drawing 4 is a block diagram showing the composition of the 
conventional memory controller for printing. In the figure, 1 is CPU and performs printing 
controlling. 2A is a program / memory for data, and is because the program for carrying out 
printing controlling by CPU1 and input data, and control data are stored. 3A is a memory for 
printing deployment, and stores the data developed to compensate for the output format of a 
printer. 4 is a printer and prints the print data developed by the memory 3A for printing 
deployment 5 is a keyboard and carries out the operational input for performing the input and 
printing of the data (alphabetic data/graphic data, etc.) for printing. 6 connects with each I/O 
Port of CPU1, a program / memory for data 2 A, the memory 3A for printing deployment, the 
printer 4, and the keyboard 5, and is a bus line data / for addresses. 

[0003] Drawing 5 is an explanatory view showing the print data for 1 page. As shown in the figure 
in a control device for printing like drawing 4 . when printing the data for 1 page which consists of 
a portion of A-D, in order to reduce the memory space which a device needs, The memory 3A 
for printing deployment is constituted from capacity smaller than total unfolding capacity, and 
the way the division deployment divided into multiple times performs a printing job is known. 
[0004] Drawing 6 is an explanatory view showing the example 1 of printing execution of drawing 5 
by conventional technology. When there is the memory 3A for printing deployment which 
develops the data for one piece among A-D, processing is [ in / the figure ] possible as shown in 
drawing 5 . First, the contents of A are developed in the memory 3A for printing deployment at 
the time t0-t1. 

Then, the contents developed at the time t1-t2 are transmitted to the printer 4, and the 
contents of A are made to print with the printer 4. 

Then, as soon as this transmission is completed, the contents which developed the contents of 
B which is the following contents in the memory 3A for printing deployment at the time t2— 13, 
and were developed at the time t3-t4 are transmitted to the printer 4. Henceforth, the contents 
of A-D are printed one by one with a printer about the contents of C, and the contents of D in a 
similar manner by performing the deployment to the memory 3A for printing deployment, and the 
output to the printer 4 one by one. 

[0005] However, in the composition of performing deployment by the above memories 3A for 
printing deployment, and the output to the printer 4 by turns, during the deployment to a 
memory, it becomes the following print-data waiting time, and the problem which discontinuation 
of print operation produces in the middle of a page occurs in the printer side. 
[0006]Therefore, in order to solve the above-mentioned problem, the memory 3A for printing 
deployment is divided into two pieces, and the parallel system which performs simultaneously 
output to the printer 4 of the data developed by one side and deployment to another side of the 



following data is also held. 

[0007]NameIy, the transmission to the printer of the contents of A developed by one memory 3A 
for printing deployment, Although it is carried out one by one according to the capacity of the 
buffer memory actually built in the printer 4 to every [ for one line 3 data (henceforth number- 
of-unit quantity data) and a printing job is carried out with the printer 4 to compensate for this 
transmission, It generally takes the time taken to print the above-mentioned number-of-unit 
quantity data in the printer 4 for a long time rather than the transfer time from the memory 3A 
for printing deployment memories to the printer 4. 

[0008]For this reason, in the control action of CPU1, by the time it waits to complete the control 
for transmission of number-of-unit quantity data, and to complete the print operation 
corresponding to this with the printer 4 and starts transmission of the following number-of-unit 
quantity data, idle time will be produced. Then, the control action of CPU1 is switched to the 
time which makes the memory 3A for printing deployment develop the following data B in the 
meantime using this idle time. 

[0009] Drawing 7 is an explanatory view showing the deployment/transfer cycle at the time of 
printing of a printer. As shown in the figure, by processing by the change of such control. By 
performing deployment to the memory 3A for printing deployment of the contents of B one by 
one at while transmitting the contents of A shown in drawing 5 t o the printer 4 one by one and 
making them print for every number-of-unit quantity data, the idle time [ transmission of 
number-of-unit quantity data is performed one by one ] of a between, Transmission of the whole 
contents of A and deployment of the whole contents of B can carry out to parallel seemingly. 
[0010] Drawing 8 is an explanatory view showing the example 2 of printing execution of drawing 5 
by conventional technology. The above parallel processing explains the process in which the 
contents of said A-D are printed one by one, with reference to the figures. First, the contents of 
A are developed at the time t0-t1 by one memory 3A for printing deployment, and these 
developed contents are transmitted and printed by the printer 4 from the memory 3A for printing 
deployment at the time t1-t2. And processing which develops the contents of B in the memory 
3A for printing deployment of another side in the meantime is performed simultaneously. 
[001 1]After this deployment is completed, the contents of B are transmitted and printed by the 
printer 4 at the time t2-t3, and the contents of C are newly developed by one memory (portion 
by which the contents of A were developed). Subsequently, transmission to the printer 4 of the 
contents of C and deployment to the memory 3A for printing deployment of the contents of D 
are performed at the time t3-t4. Finally, the contents of D are transmitted at the time t4-t5, and 
the contents of A-D are printed with the printer 4 one by one. 

[0012]However, in the above-mentioned operation, transmission to the printer 4 of the contents 
of A started, for example at the time t1 and the deployment to the memory 3A for printing 
deployment of the contents of B are not necessarily completed simultaneously, and by which or 
the later one among these operations. The start time t2 of transmission of the contents of the 
following B and deployment of the contents of C is determined. If transmission of the contents 
of A is not completed, this is replaced with the contents of this A, cannot newly develop the 
contents of C, and it is because this cannot be transmitted to the printer 4, either, if deployment 
of the contents of B is not completed. Therefore, although expansion time increases, it can 
constitute from a small dosage and print operation can be made to perform rather than all the 
memory deployment dosages. 
[0013] 

[Problem(s) to be Solved by the Invention] However, in the conventional memory controller for 
printing, when developing data in the memory for printing deployment, it may happen that one 
collected data (for example, alphabetic data/graphic data) is developed in 2 steps. 
[0014] Drawing 9 is an explanatory view showing an example of the print data over two memories 
for printing deployment, the character of A-D which quadrisected 1 page as shown in the figure 
— " — " — the time of printing " — a character "it is" — " — about ", it did not go into 
one memory for deployment thoroughly, but two spread regions are straddled. However, let the 
size of alphabetic data be a thing smaller than the memory for printing deployment at this time. 
[0015]Print operation of conventional technology is performed by the control method which was 



mentioned above by drawing 4 - drawing 8 . Here, a character "it is" will belong also to the 
portion of A, or the portion of B, and deployment will be performed in great numbers (however, 
only in case of portion which belongs to each field among characters that deployment is actually 
performed in the portions of A and B). 

[0016]The following procedures are required as processing required in order to draw alphabetic 
data in the memory 3A for printing deployment. Methods of generally drawing a character include 
two, the method of having alphabetic data as a dot font, and the method of generating an outline 
font. 

[0017](1): [In the case of a dot font] 

(1-1) : it asks for the memory address in which the character is stored from a character code. (1- 

2) : a copy of data is performed to the memory which should draw from the memory in which 
alphabetic data is stored. 

[0018](2): [In the case of an outline font] 

(2-1) : it asks for the memory address in which the outline data of the character is stored from a 
character code. 

(2-2) : the alphabetic data of the size needed based on outline data is created. 
(2-3) : it transmits to the memory which should draw the created alphabetic data. 
[0019]When not going into the memory which a part of character should draw in such a 
procedure, Since only the portion which actually draws is transmitted to a memory, in the case 
of a dot font, only processing of (1-2) and the part of the data volume in which processing of (2- 

3) should actually draw in the case of an outline font are transmitted to a memory. 

[0020] However, as for processing of (1-1), and the case of an outline font, in the case of a dot 
font, processing of (1-1) and (1-2) will be performed twice. That is, in the example of drawing 4 , 
when a character "it is" develops the contents of the A portion, the thing same twice when 
developing the contents of the portion of B will be performed. In particular, in the case of the 
outline font, the processing which creates alphabetic data from outline data started more mostly 
than time to actually transmit to a memory, and there was a problem used as very inefficient 
processing. 

[002l]For example, 3S 3 method of reducing inefficiency, in the case of the outline font, the font data 
created from outline data is temporarily stored in a memory, and when needed, the so-called 
method of the font cache of obtaining font data from the portion is adopted. 

[0022]However, since the capacity of cache memory was restricted also in such a method, when 
there were many alphabetic data/graphic data over the spread region whose number is two, 
there was a problem of being unable to respond. 

[0023]This invention was made in consideration of the above situation, and abolishes the 
unnecessary processing time for printing deployment, and it is in providing the memory controller 
for printing which was rich in the cost performance which can reduce memory space as much as 
possible further. 
[0024] 

[Means for Solving the Problem] Drawing 1 is a block diagram showing basic constitution of this 
invention. In drawing 1 . a memory controller for printing of this invention, The input memory 
measure 103 which memorizes a data position and data size of input data in which a thing which 
was inputted from the input means 101, the printing means 102 which prints print data, and the 
input means 101, and which print is possible, and its input data, The development control means 
104 which controls print data while developing memorized input data to print data based on a 
printing format, It has the print-data storing means 105 which has three or more spread regions 
set up few rather than developing the 1-page contents, and stores print data in this spread 
region by turns one by one, Based on size of a spread region, a data position of input data, and 
data size, it is judged whether input data developed by print data is crossing the development 
control means 104 to two or more spread regions, Input data currently crossed to two or more 
spread regions is a memory controller for printing controlled repeatedly to transmit print data 
already developed from a spread region to the printing means 102 while collecting into two or 
more spread regions and making it develop. 

[0025]In this invention, input devices, such as a keyboard, a tablet, or a pointing device, are used 



as the input means 101. As the printing means 102, they are printers, such as a thermal transfer 
printer, an ink-jet printer, a laser beam printer, and a dot impact printer. As the input memory 
measure 103, the development control means 104, and the print-data storing means 105, CPU 
(central processing unit), ROM (read only memory), RAM (random access memory), It is 
convenient that a computer which consists of I/O Ports is used, and RAM in it and a floppy disk 
of an external storage, a hard disk, etc. are usually used as the input memory measure 103 and 
the print-data storing means 105. 
[0026] 

[Function]According to this invention, in drawing 1 . if the input data which can be printed from 
the input means 101 is inputted, the inputted input data, its data position, and data size will be 
memorized by the input memory measure 103. Based on a printing format, by the development 
control means 104, print data develop and the memorized input data is stored in the spread 
region of the print-data storing means 105. The stored print data are printed by the printing 
means 102. Here, it has three or more spread regions set up few rather than the print-data 
storing means 105 develops the 1— page contents, and print data are stored in this spread region 
by turns one by one. Based on the size of a spread region, the data position of input data, and 
data size, it is judged whether when print data develop, the input data developed by print data is 
crossing the development control means 104 to two or more spread regions, The input data 
currently crossed to two or more spread regions is repeatedly controlled to transmit the print 
data already developed from the spread region to the printing means 102 while collecting into 
two or more spread regions and making it develop. 

[0027]Therefore, print data are processed without making the dosage of development processing 
time or the memory for printing deployment increase, even if it is crossing three or more spread 
regions to two spread regions by using by turns. 
[0028] 

[Example]Hereafter, based on the example shown in a figure, this invention is explained in full 
detail. This invention is not limited by this. 

[0029] Drawing 2 is a block diagram showing one example which applied this invention to the 
memory controller for printing. As for the memory for printing deployment, and 4, CPU and 2 are 
[ a keyboard and 6 ] bus lines a printer and 5 a program / memory for data, and 3 1. About the 
composition of the memory controller for printing, although the contents differ among a 
program / memory 2 for data, the memory 3 for printing deployment, and the program / memory 
2A for data of drawing 4 . and the memory 3A for printing deployment, since they are 
fundamentally the same as the composition of a conventional example, explanation is omitted 
(refer to drawing 4 ). 

[0030] Drawing 3 is a block diagram showing the internal configuration of the memory control part 
of the memory controller for printing in drawing 2 . In the composition of drawing 3 . CPU and 3 
are memories for printing deployment which consist of a spread region of M1-M3, and 1 develops 
the data which should be outputted to a printer. The memory management unit with which 4 
builds in a printer and 10 builds in a microprocessor, and 20 are memory control parts. In the 
case of a conventional example, in drawing 3 t it becomes the composition which does not have a 
portion of M3, and a portion attached to it among the portions of M1-M3 of the three memories 
3 for printing deployment, either. 

[0031]ln the memory control part 20 of the control device for printing of this invention, the next 
control is performed using three spread regions which consist of M1-M3 of the memory 3 for 
printing deployment, for example. 

** When having transmitted the data of :M1 to the printer, develop the thing thoroughly 
contained in M2, and the thing over M2 and M3 to M2 and M3. 

** When having transmitted the data of :M2 to the printer, develop the thing thoroughly 
contained in M3, and the thing over M3 and M1 to M3 and M1. 

** When having transmitted the data of :M3 to the printer, develop the thing thoroughly 
contained in M1, and the thing over M1 and M2 to M1 and M2. 

In order to repeat these three unfolding operation by turns, between CPU1 which carries out 
printing controlling, the deployment memory 3 (M1, M2M3) for printing, and the printer 4, the 
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contents is impossible. 

[0044]here — the contents of CD — for example, some alphabetic data — the character in 
drawing 9 — " — it expresses that it is what is contained in the portion of D among That is, 
since the remaining portion is contained in the contents of C, it is necessary to wait for it to be 
inefficient-like to completely develop the contents of C and CD independently, therefore for M1 
to be vacant as for it. At this time, it is also possible to make it develop previously without 
waiting for M1 to be vacant about what is contained only in the portion of C like the character 
"obtain" in drawing 9 . However, this example shows what is not being performed. 
[0045]Furthermore, in the time t2~t3, the contents of (C-BC) are developed to M3, and the 
contents of CD are developed to M1. It is parallel to it and the contents of B are transmitted to 
a printer from M2. In the time t3~t4, the contents of (D-CD) are developed to M1. In parallel with 
it, the contents of C are transmitted to a printer from M3. Finally, in the time t4-t5, the contents 
of D will be transmitted to a printer from M1, and all the printing jobs will be completed. 
[0046]Next, how to judge whether alphabetic data belongs to two spread regions is explained. 
[00473 Drawing 13 is an explanatory view showing the controlling method of the print point of 
print data. As shown in the figure, coordinates management of the two dimensions of x and y 
shall be beforehand carried out to print data. Here, an x-coordinate is taken as the direction 
which increases rightward, and the direction which a y-coordinate increases downward. The 
number of the things equivalent to one spread region shall be 300, and there shall be 800 dots in 
a lengthwise direction as a whole in a lengthwise direction at 1200 dots and a transverse 
direction. In such a coordinate system, it manages on the position which each alphabetic data 
should draw, and a table as show drawing 14 character size. 

[0048] Drawing 14 is an explanatory view showing the management table of drawing data (print 
data). In the figure, as it is in drawing 9 , as for the position which should draw, upper left 
coordinates and character size express the dot number of length and each width. For example, a 
character is = (100, 50) as a drawing position (x, y), and it is shown that character sizes are 
vertical dot number =150 and horizontal dot number =150 dot. other characters — " — it is — 
"- " — " — ******** — it is shown similarly. It can such be searched whether alphabetic data 
is contained in which spread region using the management table, respectively. 
r0049] Drawing 15 is a flow chart which shows the development processing of the print data of 
the memory controller for printing in this invention. In the flow chart of the figure, the drawing 
data over the two memories 3 for printing deployment is searched, and the method to a memory 
to develop is explained. Step S101, S102: Compare the size relation of the Y coordinate of the 
starting position of a spread region, and a drawing Y coordinate, and judge whether the drawing 
(character) data is contained in the present spread region. For example, in drawing 13 and the 
example of drawing 14 , when the present spread region should develop the contents of A, since 
it is start Y coordinated of the field of B, and end Y coordinate=299, about a character "**", 
The drawing coordinate of a character "**" = since 50 are contained in the meantime, it turns 
out that it is data which should draw now, and shifts from them to the processing after Step 
S103. Here, when it is judged that it does not go into the field which should be developed, it 
shifts to processing of S106. 

[0050]Step S103: Judge whether drawing data is being brought into the next spread region. That 
is, the size relation of the vertical dot number of the Y coordinate + character size of drawing 
data is compared with the end Y coordinate of the present spread region. Drawing data will be 
brought into the next spread region if the value of the end Y coordinate of a spread region is 
smaller. For example, when the present spread region is in the position which should develop the 
contents of A, about a character "it is." The vertical dot number of the Y coordinate + 
alphabetic data of drawing end position = since it is set to 200+150=350 and this becomes larger 
than 300 which is an end Y coordinate of the field of A, it turns out that a character "it is" is 
contained also in B which is the next field. It progresses to Step S105 at this time. If it turns out 
that drawing data is not including the following memory for deployment at Step S103, it will 
progress to Step S104. 

[0051]Step S104: If drawing data is not including the following memory for deployment, develop 
drawing data in the present memory for deployment. 



Step S105: Develop drawing data using the present spread region and the spread region which 
should be used for the next. 

Step S106: Judge whether processing was completed about all drawing data. Step S107: If there 
is the remaining data, in order to repeat the processing from S101 and to perform it, move a 
processing object to the following drawing data. Such a drawing management table is storable in 
the program / memory 2 for data in drawing 2 . Thus, deployment of the data crossed to two 
spread regions is performed. 

[0052]It is possible to control the portion of a printer similarly not only as memory controllers for 
printing, such as a printer, as an application in the file control system replaced with a disk, the 
network control system replaced with an interface with the exterior, etc., for example. 
[0053] 

[Effect of the Invention]According to this invention, since it is not large about the further needed 
increase in memory space, either, without making the expansion time to the memory of print data 
increase when printing, control of the memory for printing excellent in cost performance can be 
performed. 
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LTfflfliiJ$-&5 £ £ fefcmflHSMr-^olBab^ia^ff 

t)n*M©s*i^KK, BortsowwiaMffl^ty 3 

A^©aiSfcJi:MT5ii£{;:<fc^T, A©rt8^(*:©e 
j^t, B ©rtg^oaMfctfjifrttJtMWfcfTS c 

[0010] 08 im&mfiic «fc a 0 5 ©ffiwj^tf ^0 2 

#^LriK^-ra 0 si\ A©rts^s«t o—t it 
-*©w»iaBBffl ^t'J3A icmm s c ©an s n 



3 

fc flSHU mi t 1 ~ t 2 T'BlMSMffl ^ ^ U 3 A 5> 

Bcomzmftommfflmttv 3 ajcsbs-t **&g 

[00 1 1] MllidWtSt Bf^Jt 2~t 31? 

-so^tu (Aorts^fawsnTvfcaj^) tec© 

rtS^ffftCgHSnSo &^T?n B^Jt 3~t 4T\ 
COrtSO^U^4'\©(EjM^ D©rtS©BIS>JJgM 
ffl * * «J 3 A 'MOSMtf frfcttSo *«fc«fS»J t 4 ~ t 10 
5T?, D©ftgtflBMSnTx A~D©rt&tfIfi#7'y 

y*4T-£WJ£ft3o 

[0012] t^u ±issifffcfcvTt>. manual 

StJlt^ttft<^ H^fcjWBi/'tfffc: 

LTVfctfttlf, C©A©ft§fc:ftK.T. frfcfclC©^ 
SOSUBSfrAftftWlc, B©rt«©BBBtf*l7bT 20 

i^wtuf cn*:/y 4 'Mbstsc j&v 

[0 0 13] 

acttfficojis. 30 
[0014] i9 tt - o©9J»JSraffl £« * 9WJ 

1^— >*#£4#fiJLfcA~D©£^ "fc" ~ "fr" * 
IWTStt, 'V" , "43" fcOVTtt l <@©M 

[0015] m$mv>m\mmt, m 4 ~@ 8 t?±js 
a ®»$tet>B t>j»u i*ttn?g8BtffTfctt* 40 

[0016] i&T-zikmmmm*^) 3 a kiss 

*Y»;Y7*yYtl,X*>'Dl5m. RXS7U Y'y-Cyy 

*yh %Xm<D 2 Otf £3o 

[00 17] (l) : [Kyh7*>h©»&] 
(1-1) : £^3- Kfr&* *©^*Mfttt2:ftTVa 50 
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**V7\ t l'7>%#tb&o (1-2) : £^x-#tffe*fi 

[00 18] (2) : [7£h7'fy7*yhfOJf-a\) 
(2-1) : X^3-K**6x tCAWDh^^yr 

(2-2) : T»>h^yr-^*SK. ^sit-ra^fr 

(2-3) rff^nrc^r-^SfiUB-r^fr^tUfi: 
[0 0 19] C©J:-5&^JIIfc::i3^T, A^©-9JL*» 

©*§-&« (i-2) cDjaii, T^h^y^yh©^ 
(2-3) ©^tf£RHc»H*-^*r-*S0#J£tt 

[0 0 2 0] LfrU Kvh7*yh©*&tt (1-1) 
7-)F7^>7*yh^(i (1-1) fttf (1 
-2) ©fl^tf zigfTfctiStfctefc*,, o$D> 04© 

[0 0 2 1] mtf^»4Mt*ffi«S-fr*#B;i:L 

[0 0 2 2] LfrL&#eK CCfcSfcfrfefcfe^Tt) 
[0 0 2 3] CO^W«JM±<0*19*#JtLT4Snfc 

t©r% ajffjaHiorc«>o^siaftyii«M*a< u « 

& t ^ t y T 1 2 ■&* c ft TOft =i 

[0 0 2 4] 

[f»&fcJSifc-f 0i«ii©IIB^©»*^ 
fi8*^f 7*a-y^Hl?a6So BIlKfe^T. d©%^© 
WJSiJffl^^U»gB«x A*¥©1 0 1 fc. WJfflJr- 
WTSfWf © 10 2i:, A^/?S l 0 l *f»5 A 

^^n/cWj-rsc t^Rjtg%A7jr-^ ^^©a^x 
- * © r - ^ feH^ *xfT-ity->( xmmt z 

-?-yh {cS-^v^T TOJx- ^ fcJBHra- S t "b »c 01JSIJ 

T-*«siiwr*aiij{6!iw¥a io4t 1 ^-^©^ 
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5 

L c ©BM««fcJB#£5fi: WJr- * ««iW 

■r*ai«ir-^*iW#a i o 5 tzm*.. smws^m 
i o 4ttaiaiT-*fcsBiJsti*x*7 i -^*i , no«± 

A£x-*©T-#ffiBfc±tfx-#+MX£g-^T 
[0 0 2 5] C©»WtftVTx A7WI810 1 

mgmv&Zo A*fiHB32tt¥a i o 3, jgp^»^g 
104, g]$jx-**§*fi¥© 105^ urtix cpu 
(ff*ffla«ii) x rom (u-f • *yy • 

>JK RAM (7^-m7-^'J) , I/O 20 

*k x*fi»Bia«#ai 0 3, mir-z&M^m o 

So 

[0 0 2 6] 

fcs A#2mfcA#x-*fc*©T-*ffiB:fe.fctfT"- 
^iKXtfA^flWBKlg^ai 0 3fci2fi**iSo IBiS 30 
£ ttfe Aftr-* it mi7* -y F fcg-3^TBMffl 
l 0 4 lc J: o TWJWt- # fcBMS *u WJr- 

o 5©aisis«fci&wsti*o ftjflsnrc 

ffllW-r^^a011I#a l 0 2 tc<k D aijwstis. c c 
T\ Bl«lr-*««l¥a 105141 ^-^©rtS*BM 

s 0 m\T~zimmznzm^ mmm^mi o 4 

«±OBHi«S«tS 4:«>TBHI^r*«fc dtef * i: ttc 
BHBttfr 6*T?fcBSB SftTV^* WfWr-* *9W!l¥ 

si 0 2{c(fa6"ra«fcdiSDigLS!iiBi-r*o 

[00 2 7]^T, =0«±OBB8fS«*3SSStC3pJffl 
■TScfcT*, n-3©BMii«fc«oT^Tt)BBa«Bi«f 

[00 2 8] 50 
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[Mwm hit. mic7F.?nmmim-3^Tz<D5m* 
PizE-rSo emtio rcoisMttiB^^nst 

©T&l/\, 

[OO29]02«C ©aW^aiWJffl ^ ^ U fH8PSEB(C 

&9 Lrc-*ssffa*^f^p vtmv&Zo iscp 

U, Ztt^D^A/f-^ffl^tU, 3ttJWJBP*1ffl 
**y. 4(i^'jy^, 5tt*-#-K. 614^7^ 

a V^k/r-Zft* *'J2, BJ»JBB8ffl^ * U 3 t H 

4©:/D? , 5A/r-3W ; ey 2 A, Wllffl^ 

y 3 a fcttrts^aas^a^WKft^cii^fci^i; 

T?»S©T?IHW«*IS'r* (B4#Jg) o 
[0 0 3 0] H3ttB2fcfe^SHliMffl^tyfWfflI»fi 

3©«fi!tf;:*5^T, ltiCPU, 3«M l~M3©JgP*0 
B«3^ 5 & S fflJBIfift/g * * y »K 7y y * fc 

f^t-f-^*BM-rs. 4«yjy^ iottv^r^ 
D^n-by^rta*rs^ty®iSB. 2oii^y 

WgPT?^So B3fcfcVT\ $##!©*§£&> HO© 
WJgiffl ^t'j3®Ml~M3 ©gfl#©rt, M 3 ©pfl 

[00 3 1] cw^WOflJMfflSUWSBO^tUSUWas 
2 0 "Ptt s 0»J*.l& WW JBBfll ^t'J 3 ©M 1 ~M 3 tip 

3 B©BB8B*&ffl v^T^OiWaii&fTd o 
®: MlCr-^fc^y^fclBSl/tVSfcStet*. 
M2te^£fC-&$*lSt>0, RtfM2i:M3fc*fctfS 
t©^rM2, &tfM3fcJIF*?f 6„ 
@ : M2©r— **:/y ^*£<B3SLT^«fc*K:tt. 
M3tC^fefC-&SnSt>Os RtfMSfcMlfcSfctfS 
k©£M 3 N S.t>*M l JcfiBT S. 
® : M3©r-**:/y y*te*Ba&LTV*fct »ctt. 
M 1 te^fC^SnSt©, Sl>*M 1 fcM2tC*fc^« 
t©^rM 1 . StfM 2 tc®rjS1-§o 
cm 6, HOOBBftfefcSSteBOjITfcik EflgiJ$iJ 

wrs cpuii, mmmmttv 3 cm k m 2 m 

3) 4t<DffllCte7h'UX, toZXlr-Z 

[00 3 2] Ml A~M3 A^^n^tlM 1 ~M 3©-^- 
^.STKlxXft^ M 1 D~M 3 Dti-^tl^tlM 1 ~M 
3©-r-^^LT^So CAttCPUlfrt, 
©7 KUX (Rtf y - F • F^©) Sffllfi^. C D 

acpuiof-^^iiT^o PD«7 p yy^4t 

Btrt ZT—jtZttto BF 1-BF3, B F 1 C~B 
F3C, BF1P-BF3 ? &m^M<DfflmM*M® 
1-5Ay77T'$5„ ON l ~0N 3 tfT 2 7" 4 ~fl£l3; 

?rc£%. ^n^tiBF i~b f 3t>mm^m 

bf itmmvmtrj:-?rct2ic&cAtMiAtf®m. 

2tU B F Zi^W&^Mtitr3fcil%KlitC A k.M 2 A 
tfftastis BF3##Bttffii:&ofci:*fcttCAfc 
M3 A3^»«Stl«o 
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[00 3 3] 3:7c, ON 1 C~0 N 3 Ctf7?T 4 7*£ 

K&tB f i c~b f 3 ctwmvt&t%*), znzn 

P~0N3P^7^f^m§^ BF1P-BF3 
[0 0 3 4] ^ySSSBi Ott«±T?S»BLfc.*'y 

m i*»e>M3*c pu i srctt^u fcftai-rs^ 

%J*S-rSo M 1 fr5M 3ttWftlC P U 1 fr£>H,T 
JM4?©7KU*fcffl!)fttt5ftT^*t>©fcr*o 10 
[0 0 3 5] 01 0J4 3^H*nfcW#jai8ffl^*UO 

7 Kuwait) sr^fes^-rsiWH^feSo m^l^ h 

1 0tC^3"<fc?fc\ M1%7KUX1 0 0 0 H~ IFF 
FHfc x M2£7 FUX2 0 0 0H~2 F F F H£, M 
3£3 000H~3FF F HfC|lJ!9 y§TTV3 C t%7fi 
CCT, 1 0 0 OHiltt 1 6J1-P 1 0 0 OS 

[0036] coidtaiKiaiBffl^^y 3tc7 fux 

7 FP*ra#*i££*scfc^ £©**'.; #7 20 
nT^s^fjwf-racifcjb^tSo fli*.^ 1500 

H#W7^X£tlT^ftfcfM 1 #^ 2 4 0 0 H#t& 
#72*X?ftTl/MatfM2tf7**X*nTV»SCfc 

[0 0 3 7] CPU 1 fcflJKIBBI/l^y 3* 

acpui ottffttJS*af»j»^^u - Ktt«T*fc 
a *\ F ttis-e* 5 *»t i o TWBf-r set t 
§o ap'^ hvs&v&tug, c p u 1 ^e^y^ 

£ fcfcfJLTVSfcik C P U l 30 

t^^U3*Sf«x y-FtttBT*fctt*f* *=evfrio'7 
y 4 ter~*fctfj**s*»T&a t fc*ai/tv 
aft*, yyv^t^ysfcaas-rso 

[0 0 3 8] ffUfclf* 1 ZOOHi^f-^^ 

F ftHT&a c £^#fr*u*\ c p u i tu i 

U 3 4 O0H#^©f-^©7^h«lt'S5CJ: 
[0 0 3 9] 01 1 ttflJJSflgiflflMty fci&BT FU* 

hep uo*j»^^®tti6*^-rsi^H-efe*o c c 

T\ CPUlfcMl*JR»TSi:*fctt. BFK BF 40 
1 C©ro©K7 77©^.ggttIfcL (ON 1, 0 
N 1 C©ro*7*r-f l/tfffi-fc-r*) . CAfcMl 
A, CDtMl DfcSKR-rSo C©±5fc, CPUIO 

ttft&etBrscfc-e. £©>W77*««ttt&fc*-n 
[0040] coi^&flteRc^tyjHwaJzo*^ 

[0 0 4 1] t©fc*. 9JBW*rtSttH5li:^bfc«t 50 



«fgB¥ 6- 1 9 6 5 2 

8 

■5KA~DOS5^6S:SfeOi: , rao ?^ AhB 

oBffltji-rafecD^ABfcLr^s-rSa iwh$^b 

[0 0 4 2] 01 2«C©^©09©EPM^fTM£^ 

i\ t o~ 1 1 tfe^r. aiifflBMflj^y m 1 1 
A©rt$%, se>teM2fcAB©rt£*BHhrso mi 

t l~t 2fc:|3VTtt % (B-AB) ©|*ig*9Wfflgffl 
ffl^*UM2U:, BC©rtS%M3»cSlfl^*o 
T\ (B-AB) fctt s B0^5AB«^» 
fc&©£^LT^a 0 ttt£¥frLTM 1 fr^-fVyZ 

[0 0 4 3] £©£:£, ^-fti*»©ttf^©rt. ht-ts 

©^jiv^tioT, n&aut 2#&ssn* 0 enwu 

B$*!l t 2 ~ t 3 fCfe VT C ©rtS%M 3 (C, C D ©F*3^ 

i tcgiB-rstf, c©tf m i *<sv»T^ft»n 
&\ flS©BMa^i£&fc«>T*fcSo 

[0 0 4 4] CD©rt8«ffO*tf. X^f*-* 

©-g&#09t£>tta£^ "43" ©rt'T?D©a5^tC-&S 
ttSfe©T?fcStl:£3ll/tVSo 8lt)©g|$# 
ttC©rtSfc^$tlTV*©^ CfcCDC0^i< 

SfifcgM-r s £ fctt#a&*m?, ^©fc&M 1 ©£< 
©*f*o&gtffc;&„ c©fci?x H9fcfe»ax^ 

©<£ -5 K C©SB#fc: L^Sn&VfeOtCOVT 
ti, M i©S<©*«f/'c*v^ftKSI»'rsJ:5fc:-r* 

t>©*3j*LTVSo 

[0 0 4 5] S6»Cl$jjalt 2~t 3fcfeV^Ttt. (C- 
BC) ©rt^*M3{C, CD©rtS*MlteSBB , r*o 
^n^WLT, B©rt«*M2 3^&7*U>^K(Bai , r 
So ^Jt 3~t 4tfeV>T«^ (D-CD) ©fig*: 

Mifcgra-fSo ^nfc¥frurc©rtS*M3*>57* 

D V*\CW£?Z* fkWiCm&t 4~t 5fC*5^T, D 

©p^;&m i ^67*y y^t^u ^T©WMa^ 

[0 0 4 6] ^(c s i*-f-*« t 2 0©gKHB«fcBL 
[0 0 4 7] 01 3ttfflWJr-*©fflWJffilt©S3!2fffi 
MLT> »6*»i;46x, y©2^©i£filW!#S*rC 

v^at©i:-ra 0 lct, xflE8ttfiiRi*teii!iirr*}& 
[6]. yffiSR^Tifijfrfcflttirrs^riRifc-rao 1 

ffl©HBS««tCffla , r*t>©«««E*iaiIJC3 0 0 H-y FT- 
^fcbTJK^fcl 2 00 F-y F. «I^IrJ(c8 
0 0 F-y hfeSfe©fr*. c©«tv*JS5flll*t*V 
T, §^x-^©iiiSt-^t{4B, fcil/S^+MX 
>&0i 4K^-r«k5ftr— So 
[0 0 4 8] 01 4(iIBr-^ (WJx-^) ©@S 
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imm&WtLX (x, y) = (10 0, 5 

o) x*hK>, x^-txtimvv m= 1 5 o. «H v 

h»= 1 5 0 F>y hT?£*e:i:*^LTVSo fl&OA^ 
'V" ~ "is* "K.-D\t^Xt>fiMkK.&2tlT^&o £©<t 
WSx-y^ffl^T^r-^tf^ti^fti:© 

[o o 4 9] 0 i sttccieiiifcfettsfflifflffi^yiBi io 
ffl * * y 3 taajtiBT- * %*si? u * * y ^©gwr 

**ffi%S4W , r«o Xr > y7*Sl0l, S 102 : gP^fS^© 

hj asata© y hfi§B y mm t ©*/.nh«* jt«u 

^H^^WSftSo Hi 3, OTl 4©$| 

fcfci^T, $&©gBfl&$ # A oDrtgfcgHTf**-?* 

0. »7YJSSI=2 9 9^©T\ £^ ©JSH 20 

WKrsnfcw&fcB s io6osqs{c^So 

[0 0 5 0] XT>y7°S103 : «®r-^tf*©SRISI 

©tKF-yh»0^/MJ8«*J±iW*o t»U gfflfig© 
»7 Y ffi«©ffl©#tf/h 5 ttfttf, filffl-r - * #&©g 
Bflffi«{c»oTV»*ci:fc&*o 9ie©giifii 30 

tt/MCrtSfcgM^ttifflfcfcSfctfcs X? 
'V" fco^Ttt, »®»7ffiH©Yffi«+£?7*--* 
©18 Kv hft=2 0 0+ 1 5 0 = 3 5 0 £&t>, Ctltf 
A©fB«©»7Y£«TfcS3 0 0 £t)*t<&3fc 

tftftir2> 0 cot#tt^ry^Si05fcJHJo t>U 
X t 1 >y 7° S 103T flillT-* *^OSI8ffl * * y Kilto 
TIAfc^C t^t»^n(±\ XT "V 7°S WAlCMtSo 
[0 0 5 1 ] 7f7 7* S 104 : ffliS-r-^tf^OgBBffl 

^*yte»oT^ftitti^ aft^gwiffl^tytjfg 40 
r-^^gpfl-r*. 

XT>y7'Sl05 : ^£©gP^$£#fc$ffl-f ^tglS 

Xx>y7°Sl06 : £T©^r-*fc^T«lSff»7 
Lfcj&»25fr£fWrLTlfV5o Xx-y7°Sl07 : 

4*. c©«fc$fti8HWlT-7VW4, 02fc:fctt37 0 
€s 0 tcfcdtei/t, roogMfiiWNitar-^© so 
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gMtffrfetiSo 
[0 0 5 2] $fc, SBtCfSffltfiJfcLT, -fVyfttE 

fA, ft^©^y#-7x-X£§t$;tfc*-y F7 

[00 5 3] 

Sir- * * y ^©gra^K*«*D?Hi:* £ £ & < , 

s&fcjgffitfts^tyssoJftiinfco^rfc^Kftv 

fe 46, ^ X h / < 7 * - v >x left tifc WJfflffl ^ * y ©$J 

[ia 1 ] tomiomxmf&z&.'r-fn vtm 0 
[02] c ©s^aupM* ^ y tfc- 

CH33H2fc*tj* mm * * y «insES<o * * y su 
[04] ^*©wjffl^^y»SB©^^-r7u 

>y^0 o 

[0 5 ] 1 ^-yftcomiT-jtZTKtmmmo 
m e ] e^e^tc «t ^ 0 5 ©toj^tM 1 *3**i»8 

[07] ^y y^commicmf^&m/mm^^^ji 

[0 8 ] «t §0 5 ©ehm^tCT 2 ^-rswa 

0o 

[0 9 ] --DtDmmrm * * y £ igs ensijr- ^ o- 

[010] 3 SHWS tifcBJHJgMffl ^ t y ©7 F UXO 

fij k> ^xyjm^mrmmmo 

[011] EPfiJg^ffl^^yt^S/'FbXfcCPU© 
[012] c ©S6Wlc*lt« 0 8 ©aiJPMff 

W0o 

[013] fflair-^OBJWJfflHOSlWrS^-rSMB 

0o 

[01 4] ffiWr-i* OTJr-^) 

[01 5] c©«w»cfett«9J»!iffl^tyiwaiaEii©ai 

»lr-^©gM*!yi«^t-70-f-+- h 0 

1 CPU («4>*©SgH) 

2 ^D^A/f-i'ffl^tU 

3 ajgijgMffl^^y 

4 xy >^ 

5 *-#-F 

6 /<7.^^y 

1 0 jitywiSH 
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